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Abstract. To End hunger and ensure access by all people to nutritious and sufficient 
food all year round is one of the seventeen (17) Sustainable Developmental Goals. Achieving 
this in a country where about 12.9 million of her citizens are said to be undernourished require 
pragmatic and sustainable measures. It is in this regard that this study examined the likely effect 
of food waste on urban household food security status in Kwara State, Nigeria. Primary data 
was used in the study through the administration of structured questionnaire. This study 
employed a 3 stage random sampling techniques to obtain 120 households in Kwara State, 
Nigeria. With the use of the recommended daily calorie intake (2260Kcal), the result showed 
that 82.5% of the samples were food insecure. The results further showed that an average of 
496.75Kcal of food was wasted per food secure households within the period of 7 days. A 
logistic regression model which included six (6) explanatory variables was estimated to elicit 
the determinants of household food security status. Household size, food waste quantity and 
household knowledge on food waste were found to influence food security in the study area. A 
Tobit regression model was used to identify the determinants of food waste. Household income 
was a major explanatory variable contributing to food waste in the study area. The study 
concluded that household food waste influences food insecurity in the study area. The 
recommended that awareness be created on the need for household to reduce food waste, most 
especially among high income earners. 
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INTRODUCTION 
 
Due to the importance of food in man’s life, food is rated as the most basic of 
all human needs (Opeyemi et al., 2016 and Adebayo, 2012). More than 800 million 
people throughout the world and particularly in developing countries do not have 
enough food to meet their basic nutritional need (Omotesho et al.,2006). Worldwide, 
about 852million men, women,  children are chronically hungry due to extreme 
poverty  while up to 2 billion people lack food security intermittently  due to varying 
degree of poverty (Opeyemi et al, 2016). While, successful agricultural development 
has resulted in a significant reduction of poverty and an improvement in food security 
in most developing countries of Asia and Latin America. In many parts of Sub-Saharan 
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Africa, despite numerous macroeconomic, political, and sectorial reforms, poverty, 
environmental degradation and food insecurity appear to be on the rise (Lire, 2005). In 
many African countries, food security at both the national and the household level is 
dismal. Though there are more under nourished individuals in India alone than Africa, 
it is in Africa that one finds the highest prevalence of under nourishment (Babatunde et 
al.,2007). 
Food waste is one of the most severe social, economic, and ecological 
pathologies facing the planet. Producing food that will never end up on a table means 
unnecessarily aggravating the health of the planet. At a time in history when, nearly 
one billion people are still dying of hunger or have to settle for inadequate nutrition, it 
is unacceptable that over a third of the world’s food remains abandoned in the fields or 
ends up in landfills (Berjan et al., 2018). From a moral point, a better management and 
distribution of food resources could be beneficial to society’s least privileged (Berjan 
et al.,2018). However, there is also a psychological and cultural issue behind food 
wastage; the loss of the value of food (Barilla, 2013). Food losses take place at the 
production, post-harvest and processing stages in the food supply chain. Losses 
occurring at the end of the food chain - retail and consumption - are referred to as 
“food waste”. In fact, food waste may be more finely classified as food loss when 
incurred during early phases of the food supply-chain, and as food waste within latter 
phases (Gustavsson et al., 2011; High Level Panel of Experts on Food Security and 
Nutrition (HLPE, 2014). Food waste most commonly refers to edible food products, 
which are intended for the purposes of human consumption, but have instead been 
discarded, lost, degraded or consumed by pests. It does not include the inedible or 
undesirable portions of foodstuffs (Foresight, 2011;Parfitt et al., 2010; Berjan et al, 
2018). 
Approximately one third of the edible parts of food produced worldwide are 
never consumed; this is estimated to be 1.3 billion tonnes per year (Gustavsson et al., 
2011). Based on energy content, the calories contained within global food waste 
represent close to 24% of all food produced (around 1.5 quadrillion kcal) (Lipinski et 
al, 2013). According to Food and Agricultural Organization (FAO) (2011), the total 
volume of food wasted globally at the consumer stage is 280 million tonnes, or 22% of 
the total 1.3 billion tonnes (SIK, 2013). Of this, about 20% is generated in the 
developing countries while the developed countries account for a larger share of about 
80% food waste at the consumer stage. Despite the estimate by FAO in 2011 that 
nearly 1.3 billion tonnes of food are lost and wasted per year, approximately 765 
million people worldwide were thought to be chronically undernourished between 
2012 and 2014 (FAO, IFAD & WFP, 2013). This depicts an inefficient utilization of 
food and available resources. Preliminary studies have found that most food waste in 
developed countries occurs in households and eating establishments, while in 
developing countries, a greater proportion is lost on farms, during transportation and 
storage (All Africa, 2010). In developing regions, often the biggest chunk of food loss 
— more than 40% — occurs during the post-harvest phase according to  2011 United 
Nation (UN) FAO report. But in developed regions, the biggest chunk — again more 
than 40% — occurs at the retail and consumer levels. This is not to say that food waste 
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does not also occur at the consumer stage in the developing countries as it was 
estimated by.FAO, (2011) that per capita food waste by consumers in Europe and 
North-America is 95-115kg/year while that figure in Sub-Saharan African (SSA) is 
only 6-11 kg/year; stipulating that the downstream yearly food waste at consumer level 
in the Europe is thought to be about ten times greater than in SSA. This is further 
revealed by region that, food waste generated by consumers ranges from 110 tonnes in 
industrialized Asia to 69 million in Europe, 42 million tonnes in North America, 25 
million tonnes in South and South East Asia, 15 million tonnes in North African 
Central and Western Asia and Latin American, and 5 million tonnes in Sub-Saharan 
African (SSA) (COSMEC, 2017).  
With the level of food insecurity in Nigeria which was slated by Babatunde et 
al., (2007) to be in a dismal state, about 12.9 million people in Nigeria are said to be 
undernourished which is about 7% undernourishment to the proportion of the 
population (FAO, IFAD and WFP, 2015), Nigeria have an energy intake of 1730Kcal 
and an average protein supply of 64g capita per day which is far below the 2500 – 
3400Kcal minimum recommended daily intake per day. This explains that Nigeria 
faces the challenge of inadequate diet leading to various deficiency symptoms. Nigeria 
is ranked 91st among 109 countries assessed by Global Food Security Index (GFSI) 
(2015), based on indices of affordability, availability, quality and safety. Amaka., 
Kenechukwu & Olisa,, (2016) reported that about 120-170kg of food waste in 
generated person per year in SSA where Nigeria is located. This study, therefore, seeks 
to examine the effects of food wastes on urban household food security status in Kwara 
State, Nigeria.  In line with terrible food insecurity situation and the problem of food 
waste which had been earlier discussed and enumerated, the main objective of the 
study is to examine the effects of food waste on Urban household food security status 
in Kwara State, Nigeria. The specific objectives of this study are to:  
i. examine the food security status of households in the study area;  
ii. estimate the quantity of food wasted at household level in the study 
area;  
iii. examine the effect of food waste on food security status of the 
households; and  
iv. identify factors influencing food waste among households in the study 
area 
 
MATERIAL AND METHOD 
 
The Study Area: Kwara state is located in the north-central zone of Nigeria. 
Kwara state is located under the moist savannah agro-ecological zone. This state lies 
between latitude 7˚15΄ and 16˚18΄N of the equator. At its creation, the state was made 
up of the former Ilorin and Kabba provinces of the then Northern Region and was 
initially named the West Central State but later changed to "Kwara", a local name for 
the River Niger. Located in North Central Nigeria, Kwara State occupies 36,825km² 
which is about 3.5% of the total land area of the country which is stated to be 
923,768km² (FAO, 1995, as cited by Babatunde et al, 2007). Kwara State is bounded in 
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the north by Niger State, in the south by Oyo, Osun and Ekiti States, in the east by 
Kogi State. It shares and international boundary with Benin Republic in the west. Its 
geographical position made it to be referred to as ‘the gateway’ between the northern 
and western part of the nation. Presently, the state comprises sixteen (16) Local 
Government Areas. The main ethnic groups are Yoruba, Fulani, Nupe and Barubas.  
Sources of Data and Approach to Data Collection: Data used for the study 
were obtained from the primary sources. The primary data were obtained from 
households with the aid of a questionnaire among the respondents that was responsible 
for food preparation in the households. In cases where the person was not available, 
members of households within the age 25 and above were considered a source of 
information for the purposes of this study so as to ascertain the reliability of the 
information.  
Sampling Method: This study employed three (3) stage random sampling 
technique to select 120 households. The first stage involved the random selection of 
four (4) local governments; Asa, Ilorin South, Ilorin West and Offa local government 
areas, across the sixteen (16) local governments in Kwara state. The second stage 
involved the random selection of one urban area from the list of places considered to 
be urban in each of the local government area. The third stage involved the random 
selection of 30 households from each urban area for the survey. 
Method of Data Analysis: The data collected from the households that 
participated in the survey were analyzed quantitatively using simple descriptive and 
inferential statistics. Foster, Greer, and Thorbecke (FGT) was used to analyze the food 
security status of the households in the study area. Quantity of food waste was based 
on household declared estimated quantity. Binary logistic regression model was used to 
examine the factors influencing the food security status of the respondents and Tobit 
regression model was used to determine the factors influencing food wastes in the 
study area. 
 Foster, Greer, and Thorbecke (FGT): The Foster, Greer, and Thorbecke 
(Foster et al., 1984) weighted poverty index was adapted for the measurement of the 
food security status of the households. FGT measures the respondents` food insecurity 
incidence, food insecurity gap and food insecurity severity each of the indices puts 
different weights on the degree to which a household or individual falls below the food 
security line: 
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Where;     
α = the parameter that measures the prevalence, gap and severity of food insecurity 
respectively with number 0, 1 and 2 representing the food  insecurity incidence, gap 
and severity respectively. 
N = total number of households,   
Q = number of food insecure households. 
Z = food security line or food security threshold which is the recommended daily 
calorie intake (2260Kcal) 
Yi = individual calorie consumed (per adult equivalence)  i.e. the food consumed by 
the ith household. 
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 Binary Logistic Regression Modeling Technique: In order to assess the  
factors influencing household food security status in the study area, Binary Logistic 
Regression modeling technique was used. A Logistic model is a univariate binary 
model. The dependent variable is a dummy, which takes a value of zero or one 
depending on whether the households are food secure or not. However, the 
independent variables were both continuous and discrete. This technique has been used 
for this kind of a situation (field of social sciences) where prediction of the presence or 
absence of an outcome based on values of a set of predictor variables is needed. It is 
expressed as; 
Pi = E(Y =1|Xi) = B1 + B2Xi 
 The explicit logit model is expressed as 
Z = log [P/1-P] = logY = α +β1X1+β2X2+β3X3 +β4X4 +β5X5 +β6X6 +β7X7 +β8X8 + 
β9X9+ µ  
 Where   Z = food security; dichotomous response variable (1 =there is an effect 
and 0 = there is no effect) 
X1 = Age of the respondent responsible for food preparation.(year), X2 = Household 
size (Numbers),  X3= Gender of the respondent responsible for food 
preparation.(Dummy), X4= Quantity of food waste (Kcal),  X5=Household income (in 
naira), X6= Household knowledge of food waste (1=yes, 0=no), β = regression 
coefficient explaining changes caused in Z by changes in the independent variables, 
U=error term 
 Tobit Regression Model: The Tobit model was employed in analysing the last 
objective because there existed some observations that were censored, that is, y ≤ O. 
The Tobit regression model is expressed as 
YI* = Xiβ + EI 
Y=household food waste  
X1= Age of the respondent responsible for food preparation.(in year), X2= Household 
size (in number), X3= Household income (in naira), X4= Household knowledge of food 
waste (1=yes, 0=no), X8=Household culture  (1= if household consume left over food 
next day, 0= if otherwise). β = Regression coefficient explaining changes caused in Z 
by changes in the independent variables, U=error term. 
 
RESULTS AND DISCUSSIONS 
 
The description of the socioeconomic characteristics of the households head in 
this survey showed that 90% of the households head were male while 10% were 
female. Majority (89.2%) of the households in the survey were married, 10% of the 
household heads either widow or widower and 1.7% and 0.8% were separated and 
single respectively. Being a survey that was carried out in the urban region of Kwara 
state, results of the educational status was in consonance with a priori expectation as 
52.5% of the household heads had tertiary education, 20% had secondary education as 
their highest level of education. 10% did not go beyond primary education, 2.5% had 
only Arabic education while 5% of the household heads had no formal education. 
Household income was expected to have a positive contribution to food security while 
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its contribution to food waste varies. A few study proposed that there exist very few 
differences between affluent household and less fortunate households (COSMEC, 
2017). In contrast, several studies have shown that households with higher income 
waste more food that those with lower income (COSMECC, 2017). Average monthly 
income of the household heads was measured in naira (₦). Average monthly income of 
majority of the household heads was found to be within ₦50,000 and ₦99, 000. 33.3% 
of the household heads earn less ₦50,000 and 10.8% of the household heads earn 
₦100.000 and above. In terms of food security, household size was measured by the 
number of adult individual member of the household. Household size was expected to 
contribute to household food waste as it was reported that households with fewer 
occupants waste more as the products which they purchase are typically more than 
what they can consume (HLPE, 2014). Results from this survey showed 53.5% of the 
households had members which are not more than five. 45.1% had a household size 
within 6-10 while 1.6% had household size greater than 11.  
Table 1. 
Socioeconomic characteristics of household heads 
Variables Frequency Percentage 
Gender    
Male  108 90.0 
Female  12 10.0 
Total  120 100 
Marital status   
Single  2 1.7 
Married 107 89.2 
Widow(er)  10 8.3 
Separated 1 0.8 
Total  120 100 
Education status   
No formal education 6 5.0 
Arabic education 3 2.5 
Primary education 12 10.0 
Secondary education 36 30 
Tertiary education 63 52.5 
Total 120 100 
Monthly income (₦)   
<50,000 40  33.3. 
50,000-99,999 67 55.8 
100,000 and above 13                         10.8 
Total  120 100.0 
Household size   
1-5 64 53.3 
6-10 54 45.1 
11 and above 2 1.6 
Total 120 100.0 
Source: Author’s Result, 2017 
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Food Security Status of the Households 
Table 2. 
Summary of the food security indices for the sample in the studied area 
Recommended daily Calorie intake (R) is 2260 kilocalorie 
Food security indices  Food Insecure Food secure All 
Percentage of Households 82.5 17.5 100 
Number of Households 99 21 120 
Calories intake availability 
Food insecurity Prevalence 
1304 
0.825 
6180 
0.175 
2157 
- 
Food insecurity gap/depth 
Food surplus                                                                                    
0.42 
- 
- 
1.7 
- 
- 
Food severity  0.18 - - 
 
 Based on the recommended daily calorie intake (R) 2260Kcal, this study 
observed that larger percentage 82.5% of the households were food insecure while 
17.5% was food secure. The average daily calorie intake of the household was 
calculated to be 2157Kcal which is below the daily calorie requirement (R) of 
2260Kcal. The average calorie intake for the food insecure households was 1304Kcal 
which lower than R while average daily calorie intake of the food secure household is 
6180Kcal. From the analysis, the total food insecurity gap (TFIG) per household which 
measures the degree of deviation from the food security was calculated to be 0.42. This 
implies that the food insecure household fell short of the recommended daily calorie by 
42%. The calculated square of TFIG: food severity of 0.0018 indicated that problem of 
food insecurity is 0.18% severe in the sample. 
 Household Food Waste  
Table 3. 
Household food waste distribution of respondents 
Food Waste (Kcal) Frequency  Percentage 
0 31 25.8 
1-499 67 55.8 
500-999 2 1.7 
1000 and above 20 16.7 
Total  120 100 
Source: Field Survey, 2017 
  
 Based on the household estimate of the quantity of food waste within the 
period of seven (7) days, it was revealed that 25.8% of the household had zero (0) food 
waste estimate, 55.8% of the total households had food waste estimate within 1-
499Kcal, 1.7% had food waste estimate within 500-999Kcal and 16.7% of the 
households had food waste estimate of 1000Kcal and above. These findings explain 
that despite the massive extent of food insecurity that was recorded from the sample as 
shown in Table 2, the problem food waste cannot be taken with negligence as large 
percentage of the household still waste food in one way or the other.  
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Description of Possible Reasons for Household Food Waste 
Table 4.  
Description of possible reasons for household food waste 
Variable  Frequency  Percentage (%) Ranking 
Not willing to consume leftovers 
Over cooking 
72 
59 
60.0 
49.2 
1st  
2nd  
Serving too much food  58 48.3 3rd  
Expiry date 46 38.3 4th  
Lack of storage facilities 35 29.2 5th  
Space problem 22 18.3 6th  
Over purchasing 
Others 
15 
12 
12.5 
10/0 
7th  
8th  
Source: Field Survey, 2017                                                                       ***Multiple Response 
 
 The description of the possible reasons for throwing away food as waste in the 
households revealed that the most often reason for throwing away food waste is 
household culture of not willing to consume leftovers. Over cooking was ranked 2nd 
among the possible reasons for food waste and this could be as a result of not 
considering the household size before food preparation. Also recognized among these 
possible reasons is serving too much food which is ranked 3rd.  Other possible reasons 
summarized were expiry date, lack of storage facilities, space problems and over 
purchasing which were ranked 4th, 5th, 6th, and 7th respectively.   
 Determinants of Food Security Status of the Households 
Table 5. 
Factors influencing the food security status of the households 
Variables Coefficient  Standard Error Wald  Significant  
Age  0.160 0.267 0.360 0.549 
Household size     -1.428** 0.604 5.598 0.018 
Gender  -0.956 1.221 0.613 0.434 
Food waste Quantity       -0.984** 0.345 8.151 0.004 
Household income -0.366 0.432 0.718 0.397 
Household 
knowledge on food 
waste 
     1.281** 0.556 5.302 0.021 
Constant 0.273 1.766 0.024 0.877 
Source: field survey, 2017 ** = Significance at 5%    
 
 Binary Logistics regression was used to elicit the determinants of food security 
status of the sampled households. The effects of six (6) explanatory variables on food 
security were examined. These variables were household age, gender, household size, 
income and household knowledge on food waste. The model has R-square value of 
82.5%. From the table 5 above, it was observed that household size has negative 
relationship with food security and the relationship is statistically significant at 5%. 
This implies that increase in household size would lead to decrease in the chances of 
the household being food secure, in other words that the household food security 
increases with decrease in household size. This result is in consonance with the a priori 
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expectation because increase in the household size stipulates that many are eating from 
the same resources, hence, household members might not be able to eat sufficiently 
when compared to members in small household.  This is in conformity with the 
findings of Babatunde et al, (2007). Household knowledge on food waste has positive 
relationship and statistically significant at 5%. This indicates that as the household hold 
acquire more knowledge on food waste, the less they engage in throwing away food as 
waste and this consequently translate to a more food secure household. Lastly, 
household food waste has a negative coefficient and statistically significant at 5%. This 
suggests food security increase with decrease in food waste.  
 Determinants of Food Waste at the Household in the Study Area 
Table 6. 
Factors influencing food waste of household in the study area 
Food waste Coefficient Standard Error T Significant 
Age 4.79 4.47 1.07 0.287 
Household size 0.60 25.40 0.02 0.981 
Household Income    0.40** 0.002 1.74 0.036 
Knowledge on food waste -229.37 147.15 -1.56 0.123 
Household food culture 205.24 160.71 1.28 0.205 
Source: Field Survey, 2017 ** = sig at 5%    
 
 Tobit regression model was used to examine the determinants of food waste at 
the household level in the study area. The result showed that household income was a 
factor influencing household food waste in the study. This was estimated at the 
significant level of 5%. Household income has a positive coefficient at a significant 
level of 5%. This is in consonance with the results of COMCEC (2017), it state that the 
higher the level of household income, the more likely it engage in the act of food 
wastes. This can be probably attributed to a better purchasing power, flexibility in 
purchasing food products and high consumption pattern. 
 
CONCLUSIONS 
 
             The study concluded that in spite of the extent and dimension of food 
insecurity in this study, households still engaged in the act of food waste. This further 
explains that many are not aware of the economic effect of this act and in particular, 
the implication on household food security status. This study therefore concludes that 
food waste has positive and significant relationship with household food security 
status. It is in this regard that this study recommends that appropriate measures to 
reduce household food waste be put in place to create more awareness about the need 
to reduce food wastes. The study also recommends that awareness should be put in 
place on stigma associated with consumption of leftovers so as to educate and 
encourage households to adjust their food consumption behaviour. 
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 Abbreviations 
GFSI  - Global Food Security Index  
HLPE, 2014 - High Level Panel of Experts on Food Security and Nutrition 
FAO  - Food and Agricultural Organization  
IFAD   -  
WFP  - 
SSA  - Sub-Saharan African  
SIK  -Swedish Institute for Food & Biotechnology  
GFSI  -  Global Food Security Index  
FGT  - Foster, Greer, and Thorbecke  
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